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 Nanoscale materials provide unique properties that will enable new technologies and enhance older ones.  One 
area of intense activity in which nanoscale materials are being used is in the development of new functional materials for 
battery applications.1-4  This effort promises superior materials with properties that circumvent many of the problems 
associated with traditional battery materials. 
 Previously we have worked on several approaches for using nanoscale materials for application as cathode 
materials in rechargeable Li batteries.5-11  Our recent work has focused on synthesizing MnO2 nanoparticles and using 
conducting polymers to electronically address these particles in nanoparticle assemblies.  This presentation will focus on 
those efforts. 
 MnO2 nanoparticles that are encapsulated with poly(3,4-ethylenedioxythiophene) (PEDOT) are prepared using 
3,4-ethylenedioxythiophene (EDOT) as a chemical reductant for permanganate anion.  This non-aqueous preparation is 
based on a recent report of a similar method for preparation of PEDOT-encapsulated Au nanoparticles.12  We also describe 
the synthesis of MnO2 colloidal nanoparticles prepared using an aqueous route involving reduction of permanganate anion 
with butanol using a previously described route.13  We report the synthesis and characterization of the PEDOT material, and 
the aqueous colloidal material.  We show that the aqueous colloidal nanoparticles can be trapped in thin films using a layer-
by-layer deposition approach, and that these films are both redox active and exhibit kinetically facile electrochemical 
responses. This is illustrated in Figure 1 below, which shows cyclic voltammetry of MnO2 colloidal nanoparticles entrapped 
in a thin film at an ITO electrode surface using poly(diallyldimethylammonium chloride (PDDA).  Finally, we report on the 
use of X-ray absorption near edge structure (XANES) and extended X-ray absorption fine structure (EXAFS) to characterize 
the oxidation state and coordination environment around Mn in these materials. 
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0.1 M LiClO4  
scan rate = 25 mV/s 
film thickness = 1 layer 
